TITLE OF THE INVENTION 

AIR CIRCULATION STRUCTURE FOR A REFRIGERATOR MACHINE ROOM 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Application No. 2003-10888, filed 
February 21, 2003, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates, in general, to refrigerators, and more particularly, to a 
refrigerator in which the machine room has an improved air circulation structure. 

2. Description of the Related Art 

[0003] Generally, refrigerators produce cool air using evaporators, and then supply the cool 
air into storage compartments contained in the refrigerator cabinets, thus preserving the 
freshness of stored foods. In accordance with the recent trend of consumer preference, the 
storage capacity of the refrigerators has increased greatly. Side-by-side style refrigerators, in 
which the refrigerator compartment and the freezer compartment are placed side-by-side have 
become increasingly popular. These side-by-side style refrigerators have become increasingly 
popular due to their food storage efficiency, both in terms of space and access to food, as well 
as to their ability to preserve food. 

SUMMARY OF THE INVENTION 

[0004] Accordingly, it is an aspect of the present invention to provide a refrigerator which has 
a pleasant frontal appearance by improving the machine room's air circulation structure. 

[0005] It is another aspect of the present invention to provide a refrigerator which dampens 
transmission of operational noise from the interior of the machine room to the exterior, thus 
minimizing noise related disturbances. 

[0006] Additional aspects and advantages of the invention will be set forth in part in the 
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description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0007] The foregoing and/or other aspects of the present invention are achieved by providing 
a refrigerator, including a cabinet defining a storage compartment therein, a machine room 
located at a top of the cabinet, and a main intal<e vent and a main exhaust vent located at an 
upper surface of the machine room so as to allow air to circulate through the machine room. 

[0008] In one embodiment of the present invention, the machine room is horizontally and 
vertically fomried along a front portion of the top of the cabinet, with the main intake vent and the 
main exhaust vent located side-by-side at the upper surface of the machine room. 

[0009] The interior of the machine room is partitioned into front and rear chambers by a noise 
buffering plate having a plurality of vent holes. A compressor, a condenser and a cooling fan 
are installed in the rear chamber of the machine room. 

[0010] An additional aspect of the present invention provides a partition plate is provided in 
the front chamber of the machine room so as to divide the interior of the front chamber into an 
intake chamber, communicating with the main intake vent, and an exhaust chamber, 
communicating with the main exhaust vent. 

[001 1] The vent holes are formed through the noise buffering plate such that a group of vent 
holes are formed at each side of the noise buffering plate to con^espond to each of the main 
intake vent and the main exhaust vent. 

[0012] In the refrigerator, the condenser, the cooling fan and the compressor are sequentially 
arranged in the rear chamber of the machine room in a direction from a position around the inlet 
hole to another position around the outlet hole. 

[0013] In a further embodiment of the present invention, a sub-intake vent and a sub-exhaust 
vent are respectively provided at both side edges of the upper surface of the machine room to 
accomplish an auxiliary circulation of air through the machine room. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] These and/or other aspects and advantages of the invention will become apparent 
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and more readily appreciated from the following description of the prefenred embodiments, 
taken in conjunction with the accompanying drawings of which: 

FIG. 1 is a partially broken perspective view showing a construction of a refrigerator, 
according to an embodiment of the present invention; 

FIG. 2 is a side sectional view of the refrigerator of FIG. 1; 

FIG. 3 is a perspective view showing a construction of a machine room included in the 
refrigerator of FIG. 1 ; 

FIG. 4 is an exploded perspective view showing the construction of the machine room of 
FIG. 3; and 

FIG. 5 is a sectional view taken along the line V-V of FIG. 3. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] Reference will now be made in detail to the present preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to like elements throughout. 

[0016] FIGS. 1 and 2 are views showing a construction of a refrigerator, according to an 
embodiment of the present invention. As shown in the drawings, a storage compartment 
defined in a cabinet 10 of the refrigerator is partitioned into left and right compartments by an 
intermediate partition wall 11. The left compartment forms a freezer compartment 12, while the 
right compartment forms a refrigerator compartment 13. A freezer compartment door 14 is 
mounted by hinges to an open front of the freezer compartment 12, and a refrigerator 
compartment door 15 is mounted by hinges to an open front of the refrigerator compartment 13, 
so that the freezer and refrigerator compartments 12 and 13 are closed or opened by the 
freezer and refrigerator compartment doors 14 and 15. A plurality of racks 16 are installed in 
each of the two compartments 12 and 13, and on an inner surface of each of the two doors 14 
and 15 to store food in the two compartments 12 and 13. 

[0017] A top of the cabinet 10 is projected upward at a rear portion thereof to form an upper 
projection 18. The upper projection 18 defines two air-cooling chambers 20 therein, with an 
evaporator 24 and a cool air circulation fan 25 installed in each of the two air-cooling chambers 
20. Due to the upper projection 18. the upper sections of the freezer and refrigerator 
compartments 12 and 13 are extended upward along rear portions thereof to produce the two 
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air-cooling chambers 20 which are horizontally and vertically formed along the rear portions of 
the upper sections of the freezer and refrigerator compartments 12 and 13, respectively. The 
upper projection 18 is integrated with the cabinet 10, and is formed with a wall made of a 
themnal Insulation material in the same manner as the cabinet 10 to thermally insulate the air- 
cooling chambers 20 from the atmosphere. The two air-cooling chambers 20 are connected at 
their lower portions with the freezer and refrigerator compartments 12 and 13, respectively. 

[0018] In addition, an air path partition plate 28 is provided in the air-cooling chamber 20 
placed in the refrigerator compartment 11 , as shown in FIG. 1 , so as to partition the interior of 
the air-cooling chamber 20 into a front space 21 and a rear space 22. The air path partition 
plate 28 is spaced apart from an upper surface of the air-cooling chamber 20 by a 
predetermined gap, thus forming a flow path 23 through which the front and rear spaces 21 and 
22 communicate with each other. The evaporator 24 is installed in the rear space 22 to produce 
cool air, and the cool air circulation fan 25 is installed in the flow path 23 above the evaporator 
24. The cool air circulation fan 25 is a cross-flow fan which horizontally extends in the air- 
cooling chamber 20 so as to have a length almost equal to a length of the air-cooling chamber 
20, and is positioned so as to be close to an upper edge of the air path partition plate 28. A 
drive motor 26 is connected to an end of the cross-flow fan 25. The cross-flow fan 25 thus 
forces air from the rear space 22 housing the evaporator 24 into the front space 21 . In addition, 
the cross-flow fan 25 installed in the flow path 23 smoothly circulates the cool air through an 
entire area of the flow path 23, without resistance. 

[0019] An air suction path 31 is provided at the rear portion of the refrigerator compartment 
13 to allow the air to flow from the refrigerator compartment 13 into the rear space 22 housing 
the evaporator 24, when the cool air circulation fan 25 is operated. An air exhaust path 32 is 
provided at the upper portion of the refrigerator compartment 13 so as to uniformly discharge 
the cool air from the air-cooling chamber 20 into the entire area of the upper portion of the 
refrigerator compartment 13. The air suction path 31 is fonned by a panel-type air suction guide 
member 33 which is vertically installed along a rear surface of the refrigerator compartment 13. 
The air suction guide member 33 is connected at its upper end to the lower end of the air path 
partition plate 28, thus forming a vertical channel between the air suction guide member 33 and 
the rear surface of the refrigerator compartment 13. A plurality of air suction ports 34 are 
formed through the air suction guide member 33. The air exhaust path 32 is formed by a panel- 
type air exhaust guide member 35 which is mounted to the upper surface of the refrigerator 
compartment 13 and is connected at its rear end to the lower end of the air path partition plate 
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28 and is spaced apart from the upper surface of the refrigerator compartment 13. A plurality of 
air exhaust ports 36 are formed through the air exhaust guide member 35. In an embodiment of 
the refrigerator of the present invention, the freezer compartment 12 has the same air path 
structure as that of the refrigerator compartment 13, so that the air path structure of the freezer 
compartment 12 is omitted from the description. 

[0020] As shown in FIGS. 3 and 4, a machine room 40 is horizontally and vertically formed 
on the top of the cabinet 10 at a position in front of the upper projection 18, and houses a variety 
of electric devices, such as a compressor 41 , a condenser 42 and a cooling fan 43. The 
machine room 40 is defined by a machine room casing 50 which is installed at the top of the 
cabinet 10 and is closed at a front and both sides, with a main intake vent 51 and a main 
exhaust vent 52, located side-by-side at an upper surface of the machine room casing 50 so as 
to allow air to circulate through the machine room 40. A result of the above-described 
construction is a smooth circulation of the air through the machine room 40, resulting in 
effectively cooling the installed electric devices even when the refrigerator is installed to stand 
between walls 100 of a building, as shown in FIG. 1. 

[0021] As shown in FIGS. 2, 3 and 5, the interior of the machine room casing 50 is 
partitioned into front and rear chambers 56 and 57 by a noise buffering plate 53 having a 
plurality of vent holes 54 and 55. The compressor 41 , the condenser 42 and the cooling fan 43 
are installed in the rear chamber 57, while the main intake vent 51 and the main exhaust vent 
52 are located side-by-side at the upper surface of the front chamber 56. A partition plate 58 is 
positioned in the front chamber 56 of the machine room casing 50 so as to divide the front 
chamber 56 into a front intake chamber 71 communicating with the main intake vent 51 and a 
front exhaust chamber 72 communicating with the main exhaust vent 52. 

[0022] In the machine room 40, the noise buffering plate 53 allows air to circulate between 
the front and rear chambers 56 and 57 through the vent holes 54 and 55, but dampens the 
transmission of operational noise from both the compressor 41 and the cooling fan 43 to the 
main intake vent 51 or the main exhaust vent 52. The partition plate 58 divides the interior of 
the front chamber 56, thus preventing a mixing of intake air with exhaust air. In order to cause a 
smooth circulation of air through the machine room 40, the vent holes 54 and 55 are formed 
through the noise buffering plate 53 such that a group of vent holes 54 or 55 are formed at each 
side of the noise buffering plate 53 so as to correspond to each of the main intake vent 51 and 
the main exhaust vent 52. In addition, the condenser 42, the cooling fan 43 and the compressor 
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41 are sequentially arranged in the rear chamber 57 of the machine room 40 in a direction from 
a position around the main intake vent 51 to another position around the main exhaust vent 52. 
Due to the sequential arrangement of the condenser 42, the cooling fan 43 and the compressor 
41 in the rear chamber 57 of the machine room 40. the inlet air primarily cools the condenser 
42. and then flows to the compressor 41. The air is exhausted from the machine room 40, after 
cooling the compressor 41 . 

[0023] A sub- intake vent 61 and a sub- exhaust vent 62 are respectively provided at both 
side edges of the upper surface of the machine room casing 50 to accomplish an auxiliary 
circulation of air through the machine room 40. In an operation of the refrigerator, the air also 
circulates through the machine room 40 by way of the sub- intake vent 61 and the sub- exhaust 
vent 62, in addition to the main intake vent 51 and the main exhaust vent 52. thus more 
effectively cooling the machine room 40. 

[0024] Since the main intake vent 51 and the main exhaust vent 52 are located side-by-side 
at the upper surface of the machine room casing 50. the refrigerator has a pleasant front 
appearance. In addition, the machine room casing 50, having the main intake vent 51 and the 
main exhaust vent 52 at the upper surface thereof, transmits the operational noise from both the 
compressor 41 and the cooling fan 43 in the machine room 40 to the atmosphere outside the 
upper surface of the machine room casing 50. The refrigerator thus restrains the operational 
noise transmitted to users in front of the refrigerator. In such a case, the transmission of the 
operational noise from both the compressor 41 and the cooling fan 43 in the machine room 40 
to the outside of the upper surface of the machine room 40 is attenuated by the noise buffering 
plate 53, so that the operational noise transmitted to the outside of the refrigerator is remarkably 
reduced. 

[0025] The air to cool the machine room 40 having the above-described construction 
circulates as follows. 

[0026] As shown in FIGS. 3 and 5, the air is primarily drawn into the front chamber 56 of the 
machine room 40 through the main intake vent 51 formed at the upper surface of the front 
intake chamber 71 of the machine room 40. in response to the operation of the cooling fan 43. 
The inlet air then flows from the front intake chamber 71 into the rear chamber 57 of the 
machine room 40 through the vent holes 54 of the noise buffering plate 53. In the rear chamber 
57 of the machine room 40. the air sequentially cools the condenser 42 and the compressor 41 , 



6 



and is the discharged into the front exhaust chamber 72 through the vent holes 55 of the noise 
buffering plate 53. The air is then discharged from the front exhaust chamber 72 of the machine 
room 40 to the atmosphere through the main exhaust vent 52. 

[0027] During the air circulation, the partition plate 58 prevents a mixing of the intake air 
flowing from the main intake vent 51 with the exhaust air flow to the main exhaust vent 52. In 
addition, the auxiliary circulation of a small amount of air is accomplished through the sub- 
intake and sub- exhaust vents 61 and 62, thus enhancing the machine room cooling effect. As 
described above, the air circulation to cool the machine room 40 of the refrigerator according to 
the present invention is accomplished through the main intake and exhaust vents 51 and 52 
fonmed at the upper surface of the machine room 40. The circulation of the air through the 
machine room 40 is thus effectively performed, even when the refrigerator is installed to stand 
between the walls 100 of the building, as shown in FIG. 1. 

[0028] As is apparent from the above description, the present invention provides a 
refrigerator in which a main intake vent and a main exhaust vent that circulate air through a 
machine room are located side-by-side at an upper surface of the machine room. The main 
intake and exhaust vents are not visible to users, and the refrigerator has a pleasant front 
appearance. 

[0029] Furthermore, since a transmission of operational noise from both a compressor and a 
cooling fan in the machine room to the atmosphere is attenuated by a noise buffering plate, the 
refrigerator remarkably reduces the operational noise transmitted to the atmosphere. Due to the 
main intake and exhaust vents formed at the upper surface of the machine room, the 
refrigerator restrains the operational noise transmitted to users in front of the refrigerator, and 
performs a silent operation which does not upset the users. 

[0030] Although an embodiment of the present invention has been shown and described, it 
would be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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